The U.S. Geological Survey and the Institut d'lnvestigacions Geologiques "Jaime Almera", Universitat de Barcelona collected a series of cores on the continental shelf and slope of the Ebro margin ( Fig. 1) as part of an international interdisciplinary study of the processes and deposits of the Spanish continental margins.
INTRODUCTION
The U.S. Geological Survey and the Institut d'lnvestigacions Geologiques "Jaime Almera", Universitat de Barcelona collected a series of cores on the continental shelf and slope of the Ebro margin ( Fig. 1) as part of an international interdisciplinary study of the processes and deposits of the Spanish continental margins.
Surface sediments were collected from these cores for analyses for inorganic geochemistry and organic carbon. Our objectives were to determine the influence of the Rio Ebro on the general distribution of surface sediment on the shelf and to identify any local influences, from such as the Columbretes volcanics or the Catalonides, that may have contributed sediment.
Twenty three gravity cores were collected on a grid ( Fig. 2 ) and surface samples from these cores were analyzed for inorganic geochemistry and organic carbon. Our data provide a complimentary data set to that presented by Alonso (1981) . Alonso's study includes inorganic geochemistry on 47 surface samples immediately north of our study area but the only parameters in common in the two data sets are Pb, Cr, Mn, Zn, Ni, and calcium carbonate.
METHODS
The samples for geochemical analyses were collected aboard ship prior to splitting the cores. Samples were collected by removing approximately 2 cm (about 20 g) of surface sediment from the top of each core. The samples were air dried and ground in a ceramic mill to pass a 100-mesh (149 (im) sieve. Concentrations of 29 major, minor, and trace elements (Al, Fe, Mg, Ca, Na, K, Ti, P, Mn, As, Ba, Be, Ce, Co, Cr, Cu, Ga, La, Li, Nd, Ni, Pb, Sc, Sr, Th, V, Y, Yb, and Zn) were determined in all samples by inductively coupled, argon-plasma emission spectrometry (ICP). In addition, concentrations of 10 major elements (Si, Al, Fe, Mg, Ca, Na, K, Ti, P, and Mn) were determined by X-ray Fluorescence (XRF) with excellent agreement between XRF and ICP results. Concentrations of total sulfur and total carbon were determined using LECO combustion-infrared instrumentation. Carbonate carbon was determined by coulometric titration of acidevolved CC>2, and organic carbon was calculated as the difference between total carbon and carbonate carbon.
All of the methods listed above are described by Baedecker (1987) .
RESULTS
Results of analyses for major, minor, and trace elements are listed in Table 1 . A few observations are apparent from the table. First, the calcium carbonate and organic-carbon contents of all samples are relatively high with an average of 32% CaCO3 and 0.8% organic carbon. Because of the relatively high content of organic carbon, all of the sediment samples are chemically reduced and green. We were surprised, therefore, to find that samples from the continental slope in the southeastern part of the study area (Fig. 2) have relatively high concentrations of MnO (>0.1%). Reduced muds typically have concentrations of MnO of <0.05%. The amount of detrital clastic material, as indicated by the content of A12O3, appears to be highly variable. Some variation be due to dilution with carbonate (e.g. core 4, Table 1 ). However, some samples with similar carbonate contents have very different A12O3 contents (e.g. cores 1 and 2). The SiO2:Al2O3 ratio is generally low but ranges from 2.7 to 10 with a mean of 3.8. It would appear, therefore, that aluminosilicates are diluted by quartz as well as by carbonate.
To objectively examine relationships among numerous geochemical variables, and to determine groupings of samples based on their chemistry, we ran a Q-mode factor analysis using the CABFAC program of Klovan and Imbrie (1971) . Prior to the analysis, concentrations of all elements and oxides were transformed to proportions of the total range for each element or oxide. A five-factor varimax solution accounts for 99.4% of the variance in the original data. Basically, the 5-factor Q-mode model reduced 31 measured variables (element concentrations) to five "composite" geochemical variables. The intensities of these composite geochemical variables are the factor loadings. Table 2 . Table 2 shows that most of the elements we analyzed for are associated with aluminosilicate minerals.
Factor 1 is the most important in the data set, explaining 84% of the variance in the data and has high loading values in the aluminosilicate-forming elements. The concentrations of SiC>2 and CaCC>3 are negatively correlated with Factor 1 loadings. Organic carbon is positively correlated with loadings for both Factor 1 and Factor 4. These correlations suggest that organic carbon has some association with the aluminosilicate fraction, probably because of adsorption onto clay minerals. However organic carbon is also somewhat independent of the aluminosilicate fraction and forms its own factor (Factor 4). Organic carbon is relatively minor and explains only about 16% of the variance in the data.
Factor 2 is dominated by the distribution of SiO2-This "silica factor" accounts for 44% of the variance in the data. CaCO3 shows a weak association with Factor 1, but most of the variance in CaCO3 is explained by Factor 3. Most of the variances in Sr and total sulfur (T-S) also are explained by this "carbonate factor", which suggests that these two elements are associated with the carbonate fraction.
Factor 3 accounts for 22% of the variance in the data. Factor 5 is very weak and explains only 11% of the variance but is strongly correlated with Yb, and, to a lesser extent, with MnO and with several trace elements commonly associated with manganese oxides and hydroxides (Co, Cu, Ni, and As; Table 2 ). 
